Leishmania donovani: antagonistic effect of S-adenosyl methionine on ultrastructural changes and growth inhibition induced by sinefungin.
Sinefungin, an antifungal and antiparasitic nucleoside antibiotic, is a very potent antileishmanial agent in vitro and in vivo (Bachrach et al. 1980, FEBS Letters 121, 287-291; Neal et al. 1985, Transactions of the Royal Society of Tropical Medicine and Hygiene 79, 85-122). It was previously shown that this molecule is a competitive inhibitor of AdoMet for transmethylases (Paolantonacci et al. 1986, Molecular and Biochemical Parasitology 21, 47-54; Avila et al. 1987, Molecular and Biochemical Parasitology 26, 69-76) and that it induces shape changes of Leishmania donovani promastigotes as observed by light microscopy (Lawrence and Robert-Gero 1990; Bulletin de la Societé Française de Parasitologie 8, 13-18). In the present work the effect of the antibiotic on the ultrastructure was analyzed by electron microscopy. The main changes induced at sublethal concentrations (0.26 microM sinefungin for 16 hr) were progressive rounding, decreased motility, enlargement of the flagellar pocket, and shortening and loss of the external part of the flagellum. The comparison with control cells showed shorter Golgi saccules and fragmentation of the trans-Golgi network into vesicles, indicating a stimulated Golgi apparatus activity. This result, associated with the enlarged flagellar pocket, suggests an unbalanced cytoplasmic exchange between exocytosis and endocytosis. These effects are quite different from those induced by tunicamycin (Dagger et al. 1984, Biology of the Cell 50; 173-180) or paromomycin. In addition, other nucleoside and nonnucleoside growth inhibitors failed to induce similar changes. AdoMet antagonized the sinefungin-induced shape changes and ultrastructural modifications but had no effect with respect to other growth inhibitors. This suggests that the sinefungin activity at the cellular level is specifically related to competition with AdoMet. A comparative study of N-methylation and carboxylmethylation of proteins in sinefungin-treated promastigotes showed that the antibiotic preferentially inhibits the latter, catalyzed by protein-O-methyltransferases. These enzymes are known to regulate the function of various proteins involved in secretion. Overall the results suggest that one of the main targets of sinefungin in exponentially growing cells is the protein carboxylmethylation involved in membrane transport.